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[57] ABSTRACT 

An image layout processing method for simulating on a 
display screen an arrangement of a plurality of inaage 
objects to be transferred to a prepress mechanical. An 
image memory plane is divided into a ground area, a 
key object area, and a di^lay work area. A plurality of 
objects other than a key object fetched from an external 
storage are written as priority data to the ground area in 
an order of priority for superposition of the objects. 
Data of a selected key object are written to the key 
object area. The data in the ground area are uncondi- 
tionally copied to the display work area, while the data 
in the key object area are copied to a designated posi- 
tion in the display work area with a condition based on 
a designated priority. Respective pixel data successively 
read from the display work area are converted by a 
lookup table into color data to be displayed on a cath- 
ode ray tube (CRT) whereby the key object is presented 
as inserted between desired objects. 

10 Claims, 18 Drawing Sheets 
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FIG.l (PRIOR ART) 
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FIG. 2 
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IMAGE LAYOUT PROCESSING MEmOD AND 
APPARATUS 

BACKGROUND OF THE INVENTION 5 

(1) Fidd of the Invention 

The present invention relates to an image layout pro- 
cessing method for simulating on a CRT screen an ar- 
rangement of graphics, pictures, characters and the like 
(hereinafter referred to as objects) to be transferred to a 
prepress mechanical, and more particularly to a method 
of and apparatus for moving a key object as inserted 
between other objects displayed on the CRT screen. 

(2) Description of the Related Art 
The manner of moving a key object between other 

objects on a screen according to a conventional image 
layout processing method of this type will be described 
with reference to FIG. 1. 

In FIG. 1| numeral 1 denotes an image memory plane 
on which a background object A is recorded (hereinaf- 20 
ter referred to as a background memory plane). Nu- 
meral 2 denotes an image memory plane on which a key 
object B is recorded (herebaflcr referred to as a key 
object memory plane). Numeral 3 denotes an image 
memory plane on which a foreground object C is re- 25 
corded (heremafter referred to as a foreground memory 
plane). Priorities are predetermined for the memory 
planes 1-3 based on overlapping conditions of the ob- 
jects A-C In this example, priorities are set in the de- 
scending order from memory plane 3 to memory plane 30 
L 

The memory planes 1-3 are read in synchronized 
raster scans successively from respective leading ad- 
dresses S1-S3. Pixel data read from the memory planes 
1-3 are applied to a multiplexer 4 in a next stage. When 35 
the pixel data read from the memory planes 1-3 are all 
"ON**, the multiplexer 4 selects and outputs the pixel 
data from the memory plane of the highest priority. If 
the pixel data from the memory plane of higher priority 
are "OFF", the multiplexer 4 outputs the pixel data 40 
from the memory plane of the next priority. 

By fetdiing the pixel data frt>m the memory planes 
1-3 through the multiplexer 4 in this way, the objects 
A-C are presented overlapping one another on a dis- 
play screen 5. As shown in FIG. 1, the leading address 45 
82 for the raster scan of the key object memory plane 2 
may be shifted to 82' while fixing the leading addresses 
81 and S3 in the background 'memory plane 1 and fore- 
ground memory plane 3. This step allows the key object 
B to be moved between the background object A and 50 
foreground object C. 

However, the conventional method described above 
has the following disadvantages. 

The conventional method requires a plurality of 
image memory planes corresponding to the number of 55 
objects in order to display the objects overlapping one 
another on a CRT screen. Since these image memory 
planes must be raster-scanned independently of one 
another, an image processing apparatus implementing 
this method inevitably has a complicated construction. 60 
Complication and high cost of the apparatus may also 
be ascribed to the complexity of the multiplexer which 
selects the pixel data received from the respective mem- 
ory planes according to the priorities. 

Further, when an attenq)t is made in the prior method 65 
to display the key object B of FIG. 1 in front of the 
foreground object C, image data must be rewritten for 
exchange between the key object memory plane 2 and 



192 

2 

foreground memory plane 3, or the image data of the 
key object B must be written to an additional memory 
plane of higher priority than the foregroujid memory 
plane 3. This is an irksome operation in either case. 

SUMMARY OF THE INVENTION 

The present invention has been made having regard 
to the state of the art noted above, and intends to pro- 
vide an image layout processing method and apparatus 
for moving a key object as inserted between other ob- 
jects on a display screen, which requires use of few 
image memory planes, and for facilitating changes of 
object overlaps. 

In one aspect of the invention, as defined in claim 1, 
an image layout processing method is provided for 
simulating on a display screen an arrangement of a plu- 
rality of binary image objects to be transferred to a 
prepress mechanical, the method comprising: 

a first step of converting data of the objects other 
than a key c^ject into priority data fixed thereto and 
corresponding to predetermined priorities for superpo- 
sition, and successively writing the priority data to 
designated positions in a ground area acting as storage 
means; 

a second step of converting data of the key object to 
sqjpropriate k^ object data determined in relation to 
the priority data, and writing the key object data to a 
key object area acting as a further storage means; 

a third step of unconditionally copying the priority 
data from the ground area to a display work area acting 
as a still further storage means; 

a fourth step of comparing a priority assigned to the 
key object widi the priority data of pixels in the display 
work area in copying the key object data from the key 
object area to a designated position in the display work 
area, and copying the key object data of pixels in the 
key object area corresponding to the pixels in the dis- 
play work area to positions of the pixels in the display 
work area when the priority data of the pixels in the 
display work area are substantially lower than the prior- 
ity of the key object; and 

a fifth step of successively reading data of the pixels 
in the display work area renting from the fourth step, 
and converting the data into predetermined color data 
for presentation on display means. 

Preferably, in the above image layout processing 
method, the display work area is divided into two sub- 
areas for alternate use in executtog the third through 
fifth steps when an instruction is given to change the 
priority of the key object or to move the key object 

According to the present invention, comparison is 
made between the priority data of the objects uncondi- 
tionally copied to the display work area and the priority 
of the key object desi^iated by the operator. If the 
priority data of pixels in the display work area are lower 
than the priority of the key object, key object data of 
corresponding pixels in the key object area are copied 
to positions of those pixels in the display work area. The 
priority data higher than the priority of the key object 
remain as they are in the display work area. Tlius, the 
operator may cause the key object to be displayed be- 
tween desired objects by assigning a selected priority to 
the key object Since the key object is copied to a desig- 
nated position on the display work area, the operator 
may place the key object in any position between de- 
sired objects by varying the designated position. 
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According to the present invention, therefore, an ground data of pixels in the binary display work area are 

increase in the number of objects to be arranged on the substantially lower than the priority assigned to the key 

mechanical may be accommodated by increasing the object, the mask data of the pixels in the binary key 

number of priority data. It is unnecessary to provide object area corresponding to the pixels are copied to 

additional image memory planes as in the prior art, 5 cxirresponding pixel positions in the binary display 

thereby realizing a simplified apparatus. work area; 

A change in the order of overlapping of the key ob- ^ eighth step of copying the continuous tone key 

ject may be dealt with by conditionally copying the key g^t data from the contmuous tone key object area to 

object to the display work area after varying the prior- ^ designated position in the continuous tone display 

ity of the key object data. This dispenses with the irk- 10 ^^rk area such that the continuous tone data of the 

some rewriting of the memory as in the prior art, to ^y^^^ significant bit (MSB) of the 

sunphfy and «ipedite the processmg acw)rdmgly. continuous tone key object data is set are copied only to 

Where two display work areas are used, the data may ^^^^ corresponding continuous tone 

becopiedalternately tothetwodispb^^ ^1 ^ to which Ae m^ significant bit 

or without conditions when an mstniction is given to 15 ^ 

changethepriorityofthe key object or to move the key ^ • *i. ^ r u i j- j * r *i. 

objei Co^ueritly, cont^ts the display work arei a mnth step of synchronously reading data of the 

undergoingTdata rewriting process are not shown on ^"f^^ work area and the contmuous tone dis- 

the display. This enables a high quaUty image presenta- resultmg from the seventh and aghth 

tion free from fUckering on a display screen due to 20 ^^'^ data read from the toary 

rewriting to the display worfc area. ^ P"^"^ °f ^''^ 

In a further aspect of the present invention, as defined objects, the priority data are converted into pre- 

in claim 5, an image layout processing method is pro- determined color data for display on display means, and 

vided for piTi,p|flti«g on a display screen an arrangement when the data read from the binary display work area 

of a plurality of image <*jects including continuous 23 are the priority mask data of the continuous tone image 

tone image objects to be transferred to a prepress m&- objects and the mask data of the key object, continuous 

chanical, the method comprising: to»e images are displayed on the display means based on 

a first step of superposing priority data fixed to binary the continuous tone data read from the continuous tone 

image objects other than a key object and correspond- display work area. 

ing to predetennined priorities for super podtion, and 30 Preferably, each of the binary display work area and 

priority mask data of contmuous tone image objects the continuous tone display work area is divided into 

other than the key object, successively in an order of two subareas for alternate use in executing the fifth 

priority on designated positions in a binary ground area through ninth steps when an instruction is given to 

acting as storage means; change the priority of the key object When an instruc- 

a second step of superposing continuous tone data of 35 tion is given to move the key object, the sixth through 

continuous tone image objects other than the key object ninth steps are executed by using the two subareas of 

in the order of priority on designated positions in a each display work area. 

continuous tone ground area acting as a further storage According to this method, the binary display work 

nieans; area is used for writing priority data fixed to binary 

a third step of writing mask data of the key object in 40 image objects other than the key object, priority mask 

a bmary key object area acting as a still further storage data of continuous tone image objects other than the 

m^ when the key object is a continuous tone image key object, and mask data of the continuous tone key 

object; object, as superposed with conditions based on a desig- 

a fourth step of wntmg contmuous tone data of the ^^t^d order of priority. The continuous tone display 

^^^-f work area is used for writing continuous tone data of 

^^^^^^^^f^^^^^^J^^^ the continuous tone image objects other than the key 

^ ^ ^ ? the contmuous tone data for pixels m contmuous tone data of the key object, as 

the «>ntmuous tone key o^ect area corr^dmg to superposed with conditions based on the order of prior- 

pixels m the bmary key object area havmg the mask data Jj^^ ™^w-/.t,oi« i« 

hi ON state; when the key object i^ a continuous tone 50 synchronoualy readmg pixels m the bmary 

imac obi^ ^ contmuous tone display work areas, the pnonty 

a ftfth step of readmg the priority data and priority ^^^^^^ ^ f^^lf ^-^^.^ 

maskdatafromthebinJygroundarea(thetwoiype^ mto their OMm color data for output On the ott^^^^^ 

data being hereinafter collectively called binary ground ^^^^ P"^"*^ °^ ^ 

data), comparing the binary ground data of respective 55 ^^e binary display work area, the continuous tone data 

IMxels with the priority assigned to the key object, and ^^"^ contmuous tone display woric area are 

setting the most significant bit (MSB) to pixels m the outputted. Consequently, the designated contmuous 

continuous tone ground area corresponding to the pix- key object is presented on the diq>lay as inserted 

ds when the binary ground data are substantially higher between desired objects. The continuous tone key ob- 

than the priority assigned to the key object 60 ject may be moved to a deared position for display by 

a sixth step of unconditionally copying the data, from designating its copying position when copying the data 

the binary ground area and the continuous tone ground from the binary/continuous tone key object areas to the 

area to a binary display woric area and a continuous tone binary/continuous tone display work areas, respec- 

display work area acting as still further storage means, tively. 

respectively; 65 According to the present invention, therefore, the 

a seventii step of copying the mask data from the continuous tone key object may be displayed as inserted 

binary key object area to a designated position in the and moved between other objects by a relatively simple 

binary display work area such that, when the binary system. 
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FIG. 29 is a schematic view of a display made on a 

BRIEF DESCRIFnON OF THE DRAWINGS CRT screen. 

For the purpose of iUustratmg the invention, there are DETAILED DESCRIPTION OF THE 

shown in the drawings several forms which are prra- PREFERRED EMBODIMENTS 

ently preferred, it being understood, however, that the 5 

invention is not limited to the precise arrangements and Preferred embodiments of the presoit invention will 

instrumentalities shown. ^® described in detail hereinafter with reference to the 

FIG. 1 is a block diagram showing an outline of a drawings. 

conv«itional apparatus; ^ lo First Embodiment 

FIG. 2 IS a block diagram showmg an outlme of an 

image layout processing apparatus in a fibrst embodiment This embodunent is an miage layout processing 

of the present invention; method which handles binary images such as graphics 

FIG. 3 is a schematic view of an image memory and characters as objects. FIG. 2 is a block diagram 

pj^g. showing an outline of an mwge layout processing appa- 

FIG. 4 is a schematic view of a lookup table; '5 ratus for implementing the processing method in this 

FIG. 5 is a partial flowchart of a processing sequence ^"^^^^^l" * - 

in the first embodiment; . In FIG. 2, a coordmate mput device llis used for 

FIG. 6 is another partial flowchart of the processing ^nstructrng selection or movement of o^ects and desig- 

^^.^^f.^ in f!«t a«iiwit«,*^t. uatmg VBHOUS operatmg menus presented on the screen 

se^OTce m the first em^mient; . 20 of a CRT 17. TOs inpm device tl may be a digitizer, 

FIG. 7 IS a further partial flowchart of the processmg \! i rti ucviv^c m± may uc » uigiu^, 

. ^, ^ ' , J' J. r ^ mouse or track balL 

sequ«ce in the first onbodim^^ ^ „ comprises a keyboard, dial or the 

FIG. 8 IS a schematic view of ground data wntten to v, j r • • • •* 4. t a 

, ^ ^ like used for assigning a pnonty to a key object. As an 

^^--f'^, . . w^j* alternative to this priority device, icons or the like may 

FIG. 9 ,s a schemat« view of key object data wntten ^ ^ ^j^^^^ ^ ^ ^^^^^ ^ 

^T^^*^. • . r J * J* J- be assigned to a key object through the coordinate input 

FIG. 10 is a schematic view of data copied to a dis- device 11 ^ j 

play work area "1"; ... ... a. An external storage 13 stores data of a plurality of 

FIG. 11 is a schen^c view^wmg a way m which . objects such graphics, characters and the 

^^^°^-'f:*'^'°?''^'?^^°^f^'^^^ . 30 like to be arranged on a mechanical or ground screen 

FIG. 12 IS a schematic view showmg another e:^- ^^^y^ on the CRT 17. The external storage 13 may 
pie m which the key object is moved by an offset ^ magnetic disk, magnetic tape or magneto-optical 

change; . , . , disk, for example. A mechanical manufacturing appara- 

FIG. 13 is a schematic view showmg a way m which ^ ^r the like may be connected through a network for 
overlapping of the key object is changed with a vana- 35 ^ instead of or in combination with the external stor- 
tion of priority; age 13. The data of various objects are in the form of 

FIG. 14 is a schematic view showing a different way ninlength, bitmap or outline vector data, which are 
in which ovalapping of the key object is changed with converted by a CPU 14 into ON/OFF binary images, 
a variation of priority; At a time of this conversion, the operator may select 

FIG. 15 is a schematic view showing updated con- ^ magnification ratios of the objects on the CRT screen 
tents of the lookup tabl^ through a keyboard or through a menu manipulation on 

FIG. 16 is a block diagram showing an outline of an ^he screen, 
image layout processing apparatus in a second embodi- Besides the conversion of the graphic and character 
ment of the present invention; mto binary images, the CPU 14 carries out various 

FIG. 17 is a schematic view showing a lookup table 45 operations for converting the "ON" and "OFF' of the 
of binary data; binary image data into n-bit data (hereinafter referred to 

FIG. 18 is a schematic view showing a lookup table as priority data) according to predetermined priorities 
of continuous tone data; for displaying the respective objects, writing these pri- 

FIG. 19 is a partial flowchart of a processing se- ority data to designated pixel positions in an image 
quence in the second embodiment; 50 memory plane 15 described later, whereupon the prior- 

FIG. 20 is another partial flowchart of the processing ity data fonn image data (hereinafter referred to as 
sequence in the second embodiment; priority image data), and moving the key object be- 

FIG. 21 is a further partial flowchart of the process- tween other objects based on the priority image data, 
ing sequence in the second embodunent; These operations of the CPU 14 will be described in 

FIG. 22 is a schematic view of ground data written to 55 detail later, 
a binary ground area; The image memory plane 15 is a two-dimensional 

FIG. 23 is a schematic view of continuous tone data image memory having an n-bit depth. The CPU 14 
written to a continuous tone ground area; makes raster scans of selected regions in the image 

FIG. 24 is a schematic view of mask data written to a memory plane 15 through a bus 18, to write or read the 
binary key object area; 60 priority image data to/from these regions. 

FIG. 25 is a schematic view of continuous tone data As ^own in FIG. 3, the image memory plane 15 is 
written to a continuous tone key object area; divided into four areas, which are a ground area, a key 

FIG. 26 is a schematic view showing regions in the object area, a display work area "1" and a display work 
continuous tone ground area where the MSB is set; area **2'*. Hie ground area is an area for superposing the 

FIG. 27 is a schematic view of data written to a bi- 65 priority image data of all the objects except the key 
nary display woric area "1**; object to be arranged on a mechanical. The key object 

FIG. 28 is a schematic view of data written to a con- area is an area for writing appropriate key object data 
tinuous tone display work area **V*; and determined in relation to the priority image data. The 



10/31/2003, EAST Version: 1.4.1 



5,388,192 

7 8 

display work areas "1" and are areas for combining "ground data". Particulars of step S3 are as follows, 

a plurality of object data for display on the CRT 17, by First, the operator selects an object to be placed on the 

copying with certain conditions the priority image data mechanical from the objects stored in the external stor- 

and key object data from the ground area and key ob- age 13, by manipulating menus on the CRT screen 

ject area. The ground area and key object area do not 5 through the coordinate input device 11. The object data 

serve directly to the purpose of displaying the images read from the external storage 13 are converted into 

on the CRT 17. It is therefore not essential for the image binary image data, and then into priority image data 

memory plane 15 to include these areas, but a memory reflecting predetermined priorities by the CPU 14. In 

such as a CPU memory not contributing to the screen this embodiment, the priority data are set so that the 

display may be used instead. 10 objects have progresavely higher priorities as they are 

A lookup table 16 is a memory for enabling a color designated, 
display of the objects which are binary images. The When a next object is designated, the priority data of 
lookup table 16 stores output values of red (R), green this object are written to the ground area of the image 
(G) and t^ue (B) corresponding to values of the n-bit memory plane 15. With regard to the region where the 
priority data and key object data of the pixels succes- 15 c^ject designated first and the one designated next over- 
sivdy read through a raster scan of the image memory lap one another* the priority data of the second object 
plane 15 and applied to the lookup table 16 as input are written over those of the first object since the sec- 
addresses. Color data including R, G and B values are ond object has a higher priority than the first object 
outputted from the lookup table 16 to the color CRT 17. Thereafter the objects other than the key object are 

FIG. 4 shows an example of lookup table 16 which 20 similarly designated one after another, with the priority 

outputs 1-bit color data of each of R, G and B in re- data writtai to the ground area m the order of designa- 

sponse to 3-bit input data CX)" to "7** serving also as call tion. FIG. 8 shows an example of ground data written to 

addresses). Where over eight objects are to be displayed the ground area. Although the respective objects are 

in overlaps, the number of bits for the input datat i.e. the shown in rectangular form in FIG. 8, naturally the 

priority data and key object data, or the depth of the 25 characters^ logos and pictures in the objects have their 

image memory plane 15, may be increased to 4 or more own shapes. Numerals 1 to 6 affixed to the objects A — F 

bits, with each of the R, G and B values outputted in denotes the n-bit priority data written into the respec- 

data of 2 or more bits to provide an increased number of tive image regioas in accordance with the priorities of 

colors for display. the objects. Numeral 0 denotes the priority data of a 

A simulation manager table 19 controlled by the CPU 50 ground color. 

14 is used for handling the objects put to the layout After the ground data are written to the ground area 

simulation by this apparatus, and storing results of the of the image memory plane 15 as above, the operator 

simulation. Specifically, the simulation manager table selects a desired object as a key object from the objects 

19 holds the following items: stored in the external storage 13, by manipulatmg the 

(1) Priorities: These represent a superposing order 35 menus on the CRT screen through the coordinate input 
(priority data) of the objects arranged on the mechani- device 11 (step S4). 

cal^ which is subject to variations resulting from super- The key object data are likewise converted into a 

posing order change simulations carried out by this binary image data and then into a priority image data by 

apparatus. the CPU 14. In this embodiment, the key object data are 

(2) Object Names: These are file names given to the 40 set to "2''— 1*' since the priority data of the other ob- 
objects stored in the external storage 13. jccts are in n-bit and expressed in •'O** to **2«— 2". The 

(3) Offsets: These are differences between the <^jects priority data of the key object are set to "2"— 1" in 
and an original point (reference point) set to a selected order to use the last address in the lookup table 16 for 
comer of the mechanical, which are subject to varia- coloring the key object This elinunates the necessity to 
tions resulting from arrangement change simulations 45 update the contents of the lookup table 16 already used 
carried out by this apparatus. for coloring the other objects. Consequently, the key 

(4) Sizes: These are vertical and transverse dimen- object data are of a provisional nature and set at this 
sions of the objects, ^^ch are used in determining stage for expediency rather than indicating a priority in 
regions for conditional copying to be described later. object superposition as distinct from the priority data of 

(5) Attributes: These indicate whether the objects are 50 the other objects. The priority of the key object are 
in binary data or continuous tone data. determined by an operation described later. 

(6) Applications: These indicate general features of The key object data are written to the key object area 
the objects, e.g. mechanical, tint, characters, gradation, of the image memory plane 15 (step 85). FIG. 9 sche- 
pictures, logos, etc. matically shows the data of key object G written to the 

(7) Colors: These are colors in binary data for display, 55 key object area. The hatched portion of FIG. 9 repre- 
which are set to the lookup table 16. sents a binary image region where the key object data 

Operations of the above layout processing apparatus are set to "2"— T*. The surrounding "0" region may 

win be described with reference to the flowdiart shown be called a base or background region of the key object 

in FIGS, 5 through 7. for example, which is of the lowest priority and imparts 

First, all data in the image memory plane 15 are 60 no influence on images of the other objects as will be 

cleared, and relations between the input data and R, G, apparent from processing described later. 

B ou^ut values of the lookup table 16 are mitialized Next, the operator operates the priority setter 12 to 

with reference to the simulation manager table 19 (steps initialize priority P of the key object and to initialize 

SI and S2). offset OF of the key object from an original point on the 

Next, the priority data of objects except the key ob- 65 mechanical (step S6). By setting the offset OF to an 

ject are written to tiie ground area of the image memory appropriate value, the key object may be moved to a 

plane 15 (step S3). The priority data of objects written desired initial position on the mechanical. As will be 

to the ground area are hereinafter referred to as apparent from the description made hereinafter, setting 
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priority P of the key object means insertion of the key movement of the key object between other objects is 
object between an object having priority P+l and an displayed by using a single display work area, the im- 
object having priority P set earlier. ages displayed on the CRT screen flicker during data 

When the priority and offeet of the key object have rewriting to the display work area. The alternating use 
been initialized, the CPU 14 copies the ground data 5 of the display work areas "1" and **2" has the advantage 
intact (unconditionally) from the ground area to the of avoiding the flickering on the screen since the con- 
display work area "1" of the image memory plane 15 tents of the display work area in a rewriting process are 
(step S7). not displayed. 

Next, the CPU 14 copies the key object data from the An instruction may be given to change the priority of 
key object area of the image memory plane 15 to a 10 the key object when the contents of the display work 
position of offset OF in the display work area "1" (step area "1" are displayed on the CRT 17 (step S17). Then, 
S8). This copying is carried out with the condition that, the CPU 14 changes the priority P of the key object 
for pixels having key object data other than **0** (L.e. data (step S18). Next, the CPU 14 unconditionally cop- 
having key object data "2«— 1"X ^^ey object data ies the ground data to the display worit area "2** (step 
"2"— r* are copied to correspcHidmg pixel positions in 15 S12), and copies the key object data» with the condition 
the display work area "1" only if ^e priority data of based on the new priority, to the display work area '*2" 
these pixels are P or less. (step S13). The contents of the display work area "2" 

As a result of this copying operation, the key object are displayed on the CRT 17 (step S14). When, for 
data are written into an object region in the display example, llie priority P of the key object data is raised 
work area "1'* where the priority data are P or less. The 20 from "3" to "4", the key object G moves between ob- 
ground data remain as they are in regions where the ject D and object E. When the priority P of the key 
priority data are P+ 1 or more. This means that the key object data is lowered from "3" to **2*', the key object G 
object data are inserted between priority data P-f-l and moves between object B and object C It should be 
priority data P. FIG. 10 schematically shows the data noted, however, that FIGS. 13 and 14 show the key 
combined in the display work area "I". In this example, 25 object G with different offsets for convenience of illus- 
the priority P of the key object G is set to "3", and tration. 

therefore the key object G is inserted between object C Similarly, an instruction may be given to change the 
having priority data "3" and object D having priority priority of the key object when the contents of the 
data -4". The key object G has an ofGset OFl in this display work area **2" are displayed on the CRT 17 
case. 30 (step 819). Then, the CPU 14 changes the priority P of 

Next, with a raster scan starting address set to the the key object data (step S20), and returns to step S7 for 
display work area "1", the CPU 14 successively reads rewriting the contents of the display work area "1". 
the priority data of the pixels in the display work area When the key object has moved to a desired position, 
"1". The priority data read are converted by the looki^ the operator manipulates the coordinate input device 11 
table 16 into their own R, G, B values for display on the 35 to input an instructicHi to rewrite and fix the data in the 
CRT 17 (step S9). Take the lookup table 16 of FIG. 4 display work area as ground data (hereinafter referred 
for example, the ground is painted white, object A red, to as a FIX instruction) (steps S21 and S22). As a result, 
object B green, object C blue, <*ject D yellow, object the ground data are revised as follows (step S23). 
E magenta, object F cyan, and key object G black. Assume, for example, that a FIX instruction is given 

When the operator instructs movement of the key 40 in the state shown In I^G. 10. Although, in this case, the 
object G through the coordinate input device 11 (step designated priority P of the key object G is "3", the key 
SIO), the CPU 14 changes offeet OFl of the key object object data are set to "7" (2"— 1) for expediency. In 
data (step Sll). Then, the CPU 14 copies the ground order to move and display a different key object as 
data intact (unconditionally) from the ground area of inserted between other objects, it is necessary to rewrite 
the image memory plane 15 to the display work area 45 the previous key object data and the priority data of the 
"2" (step S12). Next, the CPU 14 cojhcs the key object objects of higher priorities than the previous key object 
data with the same condition noted hereinbefore from in accordance with the order of image superposition, 
the key object area to a position of new offset OF2 in There are three data rewriting methods as follows: 
the di^lay work area "2" (step S13). After the condi- (1) In the first method, the CPU 14 scans and reads 
tional copying ofthe key object data, the contents of the 50 the contents of the display work area "1" or dis- 
display work area **2** are displayed on the CRT 17 as played when the FIX instruction is given, rewrites the 
described herembefore (step S14). key object data (2«— 1) to P+1 (which is **4" in this 

If a further instruction is given to move the key ob- example), and adds "1** to the priority image data of the 
ject Q (step S15), the CPU 14 changes offeet OF2 ofthe objects (which are objects D, E and F) of higher priori- 
key object data (step SMf). Thereafter the operation 55 ties than the key object G. That is, the priority image 
returns to step S7 for unconditionally copying the data of object D are rewritten from "4" to •*5", those of 
ground data to the display work area "1", which is object E from **5" to "6", and those of object F from 
followed by step S8 for conditionally copying the key "6" to "T*. The data thus rewritten are superposed in 
object data to the display work area "1", and step S9 for the ground area. 

displaying the di^lay work area "1" oh the CRT 17. 60 (2) In the second method, the priority image data in 
By changing the offeet as above, the key dbject G the key object area are rewritten from *7" to **4", and 
may be displayed and moved between selected objects. the priority image data "4" or more of the objects in the 
FIGS. 10 through 12 show movement of the key object ground area are incremented by "1". The changed 
G resulting from the changes ofthe offeet (from OFl to ground data are unconditionally copied, and the 
0F3). 65 changed key object data conditionally copied, to the 

The movement of the key object between other ob- display work area. That is, the priority image data "5" 
jects is displayed by alternately using the display work and above are retained as they are in the display work 
areas "1" and "2" for the following reason. Where the area, and the priority image data "3" and less are over- 
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written by the key object data "4". The data of the vide a faster processing speed than copying of all the 

display work area thus obtained arc superposed again in ground data. 

^LfT^t"^ u . 1. ^ u ' TTin Second Embodiment 
(3) As the third method, the operation shown m FIG. 

5 may be carried out all over again after changing the 5 This embodiment is a layout processing method 

priorities of the objects in the simulation manager table which handles a plurality of objects to be laid out, in- 

19 on the results of simulation. eluding black and white continuous tone images besides 

After revision of the ground data, the lookup table 16 binary images such as graphics and characters. FIG, 16 
is updated in accordance of the above-noted changes of is a block diagram sho wmg an outline of a layout pro- 
the priority image data of the objects (step S24). That is, 10 cessing apparatus for implementing the processing 
the R, G, B values of the key object are inserted in the method in this embodiment In FIG. 16, like reference 
position of address P+ 1 in the lookup table 16, and the numerals are used to identify like parts in the first em- 
previous contents at address p+ 1 and subsequent ad- bodiment, which will not be described again, 
dresses are each moved one address back. In the exam- external storage 13 used in this embodiment 
pie shown in FIG. 10, since the designated priority P of stores binary image objects such graphic^ characters 
the key object is "3", the R G, B values of the key and the like as m the first embodmient, and contmuous 
object, Le. [0, 0, 0] (black), are entered at the address objects such as picto^. Data of the contm- 
"4" in the lookup table 16, and the previous addresses ^^^^ °^J^?* '^^^^'^ represent- 
"4" to «6» are moved one stage down (or back). FIG. ^S^^ contmuom tone image objects (mask 
15 schematically shows the lookup table 16 as updated. ^ contmuous tone data. The contmuous tone 

When all the objects have been arranged, the>era- the contmuous tone image objects are digttal 

J wuj^w uavc iinaee data mputted through a scanner or a CCD cam- 

orendsthesenesoflayoutprocesa^^ era, or multitone data gen Jated from a computer or the 

ttie menus on tfe scn^ teough tfie coordmate mpu ^ embodimSit, the continuous to^ data are 

device 11 (step S^. On the oth^hand, when d^^^ expressed in m-1 hits (m: positive integers), 

objects are fetched from the external storage 13 for layout processing apparatus m tWs ^bodiment 

arrangement, the operation returns to step S4 to r^t ^^^^^^ ^ ^j^^ 

^esameproc^. Whenakeyobj^ images, and an hnagememori^ plane 15B for the contin- 

the objects airily recorded m the ground area, the '^^^^ -^^^^ The binary images may be expressed 

pnonty miage data of the objects are updat^ 30 in priority image data as described m the first embodi- 

contmuous, widi Uie key object data excluded from the continuous tone images cannot because 

ground data. The key object data are wntten to the key ^^^y ^^^^ continuous tone pixels. Thus, the image mem- 

object area, and processmg amilar to the described jg^ binary images is used for storing, 

processing is carried out, whereby this key object may besides the priority image data of the binary images, the 

be moved and displayed between other objects with 35 priority mask data for indicating only the regions of the 

designated conditions. continuous tone images along wi& their priorities. The 

The priorities and offsets of the objects laid out on the j^^gg memory plane 15B is used for storing the contin- 
CRT screen as above are written to the simulation man- t^j^e data which will replace the priority mask 
ager table 19 and tranrferred to a layout scanner along im^ge memory plane 15B has an m-bit depth 
with the files of the respective objects stored in the 40 ^j. m-1 bit continuous tone data. As will be de- 
external storage 13. The layout scanner carries out ac- gcribed later, the most significant bit (MSB) of the 
tual operations on the object data based on the Simula- image memory plane 15B provides condition data for 
tion manager table 19, and subsequently outputs the ^jg^ copying continuous tone key object data from a 
data to a film or other medium. ^gy object area to a display work area. To speak in 

In the foregoing embodiment, an ordinary micro- 45 terms of picture image, this corresponds to a mask 

processor may be used as the CPU 14 to map the ad- showing a copying region. 

dresses of the image memory plane 15 in an address Each of the image memory planes ISA and 15B in- 

space of the CPU itself, or a DMA controller may be eludes a ground area, a key object area, a display work 

used to carry out the copying operations. Further, the area "1** and a display work area "2" as described with 

described layout apparatus may employ a graphic con- 50 reference to FIG. 3. The respective areas of the image 

troller having a fimction for conditionally copying the memory plane ISA for the binary images are herdnafter 

various image data, thereby achieving simplified hard- referred to as a binary ground area, a binary key object 

ware and a high-speed display of movement The series area, and binary display work areas "1" and **2", and 

of processes including unconditional and conditional those of the image memory plane 15B for the continu- 

copying in the image memory plane 15 and rewriting of 55 ous tone images as a continuous tone groimd area, a 

the priority image data is carried out at high speed, continuous tone key object area, and continuous tone 

which enables the key object to be moved and displayed display work areas " 1" and "2*\ 

between other objects in real time in response to opera- The image memory planes 15A and 15B are synchro- 

tions of the coordinate input device 11 and priority nously raster-scanned. The priority image data of the 

setter 12. 60 binary image objects and the priority mask data of the 

In the above embodiment, all the ground data in the continuous tone image objects read from the image 

ground area are copied to the other display work area memory plane 15A are applied to a lookup table 16A. 

(which is making no contribution to display) when an The continuous tone data of the continuous tone image 

instruction is given to move the key object or change its objects read from the image memory plane 15B are 

priority. Where the key object is relatively small, the 65 applied to a continuous tone data lookup table 16B. 

ground data may be copied and reinstated only for the As shown m FIG. 17, the bmary data lookup table 

regjon of the display work area where conditional 16A outputs R, G, B values and transparent signals 

copying was made previously. This process will pro- corresponding to the priority data received. This 
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lookup table 16A is operable by ON/Off switching of a 
transparent bit so that the transparent signals are not 
outputted upon receipt of the priority data of the binary 
image objects, and are outputted upon receipt of the 
priority mask data of the continuous tone images. Func- 5 
tions of the transparent signal will be described later. 

As shown in FIG. 18, the continuous tone data 
lookup table IdB outputs R, G, B values corresponding 
to input data (continuous tone data) applied thereto as 
addresses. The R, G, B values at the respective ad- 10 
dresses are the same since, in this embodiment, the con- 
tinuous tone images are displayed in black and white 
tones. The upper half (addresses 'X)" to "l"*- 1 - r) and 
lower half (addresses •*2'«-i" to "2^-1") of the lookup 
table 16B have identical R, G, B values for output This 15 
is because image data of the same tones mmt be output- 
ted whether the MSB of the continuous tone data out- 
putted from the continuous tone image memory plane 
15B is "0** or "1" provided that the lower bits are the 
same. 20 

The R, G, B values outputted from the lookup tables 
16A and 1^ are appHed to a multiplexer 20. The multi- 
plexer 20 outputs the R, G, B values received from the 
lookup table 16A to the CRT 17 when the transparent 
signal is off, and outputs those received from the lookup 25 
table 16B when the transparent signal is on. 

The layout processing apparatus shown in FIG. 16 
has a construction for handlhig objects including black 
and white continuous tone images. Where color contin- 
uous tone images are included in the objects, a continu- 30 
OU8 tone insage memory plane may be provided for each 
color component R, G or B, with R, G, B output values 
from the memory planes directly applied to R, G, B 
inputs on a continuous tone data side of the multiplexer 

20. . . ^5 

The term "binary^ is used as necessary in describing 
this embodiment to mean "having two values corre- 
sponding to inside and outside of an image region". For 
example, the mask data of the continuous tone key ob- 
ject written to the binary key object area of the binary 40 
image memory plane 15A have •*0'* and **2»— 1" as 
described later. 

Operations of the layout processing ^paratus in the 
second embodiment wiD be described with reference to 
the flowchart shown in FIGS. 19 through 21. 45 

First, all data in the image memory planes ISA and 
15B arc cleared, and the R, G, B values of the lookup 
tables 16A and 1€B are initialized with reference to the 
simulation manager table 19 (st^ Nl and N2). If the 
objects are binary image objects at this time, the trai^ SO 
parent bit at the corresponding addresses in the lookup 
table 16A is set to OFF [0]. If the objects are continuous 
tone image objects, the transparent bit is set to ON [1]. 

Next, the CPU 14 successively reads objects data 
such as of characters, graphics, picture masks and the 55 
like except those of a key object from the external stor- 
age 13. After all these data are converted into binary 
images, priority data are established in the order desig- 
nated by the operator as in the first embodiment, and 
written to the ground area (hereinafter referred to as a 60 
binary ground area) of the image memory plane 15A 
(step N3). FIG. 22 shows an example of ground data 
written to the binary ground area. In FIG. 22, refer- 
ences A, B, D and F denote regions of the priority data 
of the binary image objects. References C and £ denote 65 
regions of the priority mask data of the continuous tone 
image objects. The priority data of the binary image 
objects and the priority mask data of the continuous 



14 

tone images are herein collectively called "binary 
ground data". 

Next, the continuous tone data of the continuous tone 
image objects arc read from the external storage 13, and 
written to positions corresponding to the priority mask 
data of the continuous tone image objects in the contin- 
uous tone ground area of the continuous tone image 
memory plane 15B (step N4). Tliese continuous tone 
data may be written by one of the following two meth- 
ods, for example: 

(1) ON/OFF of each pixel of the priority mask data is 
d^ermined, and the continuous tone data of picture 
pixels corresponding to ON pixels are successively writ- 
ten to corrcsiKMiding positions in the continuous tone 
ground area. 

(2) The MSB is set to the data of ON pixels among the 
priority mask data, and these data are written to corre- 
sponding positions in the continuous tone ground area, 
TTien, these data are replaced by the corre^nding 
continuous tone data witii reject only to the pixels in 
the continuous tone ground area to which the MSB is 
set Since the MSB is not set to the ori^al continuous 
tone data, the MSB is cleared from all the ground data 
in the continuous tone ground area after the replace- 
ment by the continuous tone data. 

FIG. 23, schematically shows the continuous tone 
data of continuous tone image objects C and E written 
to the continuous tone ground area. As seen, the contin- 
uous tone image object E of higher priority is super- 
posed on the continuous tone image object C of lower 
priority. 

Next, the operator fetches a key object from the ex- 
ternal storage 13 by manipulating the menus on the 
screen through the coordinate input device 11 (step 
N5). If the key object fetched is in binary data, only the 
binary image memory plane 15A may be operated to 
move and display the key object between other objects 
and to determine its priority as in the first embodiment. 
This operation will not be described. 

If the key object is in continuous tone data, the key 
object is moved and displayed between other objects as 
follows. A continuous tone image selected as the key 
object (hereinafter referred to as a continuous tone key 
object) may be one already written to the ground areas. 
In this case, as in the first embodiment, the respective 
key object data must be removed from the binary and 
continuous tone ground areas to rewrite the ground 
data. 

As shown in FIG. 24, the mask data of the continuous 
tone key object fetched from the external storage 13 are 
converted into **2''— 1", and written to the binary key 
object area of the binary image memory plane ISA (step 
N6). Then, the transparent bit at address **2» — 1" in the 
binary data lookup table 16A is set to ON [1] (step NT). 
In the lookup table 16A shown in FIG. 17, the transpar- 
ent bit at address "7" is set to [1]. 

Next, the continuous tone data of the key object is 
fetched from the external storage 13, and written to the 
continuous tone key object area of the continuous tone 
image memory plane 15B (step N8). The continuous 
tone key object data are written in the same manner as 
the ground data At this time, as shown in FIG. 25, the 
MSB is set to the continuous tone data for the pixels in 
the continuous tone key object area corresponding to 
the pixels in the binary key object area where the mask 
data are ON, and is cleared for the pixels corresponding 
to the pixels where the mask data are OFF. This is 
because, as described later, the MSB in the continuous 
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tone key object data is used as a mask when condition- 
ally copying the continuous tone key object data from 
the continuous tone key object area to the continuous 
tone ground area of the same memory plane. 

Next, the operator operates the priority setter 13 to 5 
initialize priority P of the continuous tone key object 
data, and operates the coordinate input device 11 to 
initialize offset OF of the continuous tone key object 
data from the mechanical (step N9). In the subsequent 
processings the continuous tone key object enters be- 10 
tween the c^ject having priority P and the object hav- 
ing priority P+l, and moves with variations in the 
offset OF. 

The CPU 14 reads the ground data from the binary 
ground area, and compares levels of the priority data or 15 
priority mask data of the respective pixels with "P+ 1*'. 
For the pixels higher than "P+ 1", the MSB is set to the 
corresponding pixels in the continuous tone ground 
area and, for the other pixels, the MSB is cleared (step 
NIO). Assuming that the priority of the continuous tone 20 
key object is set to "3" at step N9, the MSB is set to the 
object regions D, £ and F in the continuous tone 
ground area having priorities "4", "5" and "6" as shown 
in FIG. 26. 

Next, the CPU 14 copies the ground data uncondi- 25 
tionally from the ground areas of the image memory 
planes ISA and 15B to the re^)ective display work areas 
"1" (step Nil). Then, the CPU 14 copies the mask data 
"2« — r* from the binary key object area to a position of 
offset OF in the binary display work area "1" (st^ 30 
N12). This copying is carried out with the condition 
that, for pixels in the binary key object area having 
mask data other than "0" (i.e. having mask data 
*'2'^—V*), the mask data are copied to corresponding 
pixel positions in the binary d^lay work area "1** only 35 
if the priority data of these pixels are P or less. 

FIG. 27 schematically shows the data conditionally 
copied to the binary di^lay work area where the 
continuous tone key object G has priority "3". In the 
example shown in FIG. 27, the mask of key object G 40 
lies between objects C and D and its portion (the 2«— 1 
data region) is blank smce, as described hereinbefore, 
the transparent bit is set to address "2" — 1" in the binary 
data lookup table 16A. The regions of objects C and £ 
in the binary display work area "I" are transparent as is 45 
the region of the key object G since objects C and £ are 
continuous tone images as noted herembcfore. 

At the next step N13, the CPU 14 copies the continu- 
ous tone key object data (FIG. 25) from the continuous 
tone key object area to a position of ofifset OF in the 50 
continuous tone display work area "P. This copying is 
carried out with the condition that, for pixels in the 
continuous tone key object data to which the MSB is 
set, the continuous tone key object data are copied to 
corresponding pixel positions in the continuous tone 55 
display work area "1" only if the MSB is not set to these 
pixels. 

FIG. 28 schematically shows data conditionally cop- 
ied to the contmuous tone display work area "1" when 
the key object G has priority "3". It will be seen from a 60 
comparison between FIG. 28 and FIG. 27 that the 
shape of the continuous tone data of key object G in the 
continuous tone display work area "1" coincides with 
the transparent shape of the mask data of key object G 
in the binary display work area "1". 65 

After copying the ground data and key object data 
from the binary display work area "1" and continuous 
tone display work area "1**, respectively, the CPU 14 
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sets raster scan starting addresses to the binary and 
continuous tone display work areas "1" and synchro- 
nously reads the data from the two display work areas 
"r (step 14). 

The priority data of the binary images read from the 
binary display work area "1" are converted by the bi- 
nary data lookup table 16A into predetermined R, G, B 
values to be displayed on the CRT 17 through the multi- 
plexer 20. The priority mask data of the continuous tone 
image objects and the mask data of the continuous tone 
key object read from the binary display work area "1" 
are converted by the binary data lookup table 16A into 
the transparent signals to be apphed to the multiplexer 
20. 

Upon receipt of the transparent signals, the multi- 
plexer 20 selects the R, G, B values outputted from the 
contmuous tone data lookup table 16B, and outputs the 
selected values to the CRT 17. Some of the continuous 
tone data outputted from the continuous tone display 
work area "1" have the MSB set thereto, and others do 
not As shown in FIG. 18, the continuous tone data 
lookup table 16B outputs the same R, G, B values if the 
bits o^er than the MSB are the same. Consequently, the 
MSB imparts no influence on the tones of the continu- 
ous tone images. 

FIG- 29 shows an example of layout displayed on the 
CRT 17 at this time. The continuous tone key object G 
is shown as inserted between the continuous tone image 
object C having priority "3" and the binary image ob- 
ject D having priority "4", 

When the operator instructs movement of the key 
object G through the coordmate input device 11 (step 
N15), the CPU 14 successively processes the binary and 
continuous tone display work areas '*2** as at steps Nil 
through N14 to move and display the key object be- 
tween other objects (steps N17-N20). 

The operator may give an instruction through the 
priority setter 12 to change the priority of the key ob- 
ject when the contents of the binary and continuous 
tone display work areas "1" are displayed (step N23). 
Then, the CPU 14 changes the priority of the key object 
data (step N24), carries out the same ox)eration as at step 
NIC (step N2^, and executes step N17 and subsequent 
steps for carrying out a series of operations on the bi- 
nary and continuous tone display work areas "2". 

An instruction may be given to move the key object 
or change the priority thereof when the contents of the 
binary and continuous tone display work areas "2" are 
displayed. Then, the CPU 14 rewrites the data in the 
binary and continuous tone display work areas "T*. As 
in the first embodiment, flickering on the display screen 
due to data rewriting may be avoided by alternately 
using the binary/continuous tone display work areas 
"1" and "2" for data rewriting. 

When the key object has moved to a desired position^ 
the operator manipulates the menus on the screen 
througji the coordinate input device 11 to input a FIX 
instruction as m the first embodiment (steps N29 and 
N30). The ground data are revised as a result (step S31). 
The same processing takes place as in the first embodi- 
ment when the FIX instruction is given in relation to a 
key object in binary data. If the key object is in continu- 
ous tone data, the same processing is executed for the 
mask data as for the binary data, and a series of opera- 
tions may be carried out to rewrite the continuous tone 
ground data all over again, or the continuous tone 
ground data may be renewed by unconditionally copy- 
ing the data present in the continuous tone display work 
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areas at the time the FIX instruction is given, to the 
continuous tone ground area. 

After revision of the ground data, an operation is 
carried out to update the lookup table 16A (step N32). 
This operation is the same as in the first embodiment, ^ 
and will not be described again. 

When all the objects have been arranged, the opera- 
tor ends the series of layout processing by manipulating 
the menus on the screen through the coordinate input 
device 11 (step N33). On the other hand, when different 
objects are fetched from the external storage 13 for 
arrangement, the operation returns to step NS to repeat 
the same processing. The priorities and offsets of the 
objects obtained as above are stored in the simulation 
manager table 19 as in the first embodiment 

The series of processes including unconditional and 
conditional copying in the binary and continuous tone 
image memory planes 15A and 15B and display work 
area switching are carried out at high sp^d, which 
enables the key object to be moved and displayed be- 
tween other objects m real time in response to mstruo- 
tions to move the key object and to change its priority, 
or allows overlapping relations to be changed, as in the 
first embodiment 25 

High-speed processing is possible also where the 
continuous tone data are used, as in the first embodi- 
ment, by limiting regions for tmconditionally copying 
the ground data. 

In this embodiment, the single CPU 14 carries out the 30 
copying operations for the binary and continuous tone 
image memory planes 15A and 15B. However, condi- 
tional copying hardware using a DMA controller, or a 
graphic controller having a conditional copying func- 
tion may be provided for each of the image memory 35 
planes ISA and 15B to carry out unconditional and 
conditional copying concurrently. This will further 
shorten the processing time. 

Further, in this embodiment, ON/OFF of the MSB 
added to the continuous tone ground data and continu- ^ 
ous tone key object data is used as a mask for determina- 
tion purposes in the conditional copying. Therefore, the * 
logic of MSB set/clear may be the opposite of what is 
employed in the embodiment. 

The present invention may be embodied in other 
specific forms without departing from the spirit or es- 
sential attributes thereof and, accordingly, reference 
should be made to the appended claims, rather than to 
the foregoing specification, as indicating the scope of ^ 
the invention- 

What is claimed is: 

1. An image layout processing method for simulating 
on a display screen an arrangement of a plurality of 
binary image objects to be transferred to a prepress 55 
layout sheet, said method comprising: 
a first step of converting data of the objects other 
than a key object into priority data assigned to the 
objects and corresponding to predetermined priori- 
ties, and successively writing said priority data to go 
designated positions in a ground area acting as 
storage means in superposition in order of said 
priorities; 

a second step of converting data of said key object to 
appropriate key object data determined in relation 65 
to said priority data, and writing the key object 
data to a key object area acting as a further storage 
mean^ 



a third step of unconditionally copying said priority 
data from said ground area to a display work area 
acting as a still further storage means; 

a fourth step of comparing a priority assigned to said 
key object with said priority data of the objects in 
said display work area when copying said key ob- 
ject data from said key object area to a designated 
position in said display work area, and copying said 
key object data in said key object area correspond- 
ing to the pixels in said display work area to posi- 
tions of the pixels in said display work area when 
the priority data of the pixels in said display work 
area are substantially lower than the priority of said 
key object; and 

a fiftii step of successively reading data of the pixels 
in said display work area resulting fix>m the fourth 
step, and converting the data into predetermined 
color data for presentation on display means. 

2. An image layout processing method as defined in 
claim 1, wherein said display work area is divided into 
two subareas for alternate use in executing the third 
through fifth steps when an instruction is given to 
change the priority of said key object, 

3. An image layout processing method as defined in 
claim 1, wherein said display work area is divided into 
two subareas for alternate use in executing the third 
through fifth steps when an instruction is given to move 
said key object 

4. An image layout processing apparatus for simulat* 
ing on a display screen an arrangement of a plurality of 
binary image objects to be transferred to a prepress 
layout sheet, said apparatus comprising: 

external storage means for storing data of the plural- 
ity of binary image objects; 

object designating means for separately designating a 
key object and other desired objects from the bi- 
nary image objects stored in said external storage 
means; 

object position indicating means for indicating posi- 
tions of designated objects on the mechanical; 

first data conversion means for converting data of the 
objects designated by said object designating 
means and read from said external storage means 
into priority data corresponding to predetermined 
priorities for superposition; 

ground data storage means for storing the priority 
data (ground data) of the objects other than the key 
object obtained form said first data conversion 
means and successively superposed in an order of 
priority in the positions indicated by said object 
positi(Hi indicating means; 

key object data storage means for storing the priority 
data (key object data) of the key object obtained 
from said first data conversion means; 

priority assigning means for assigning a priority to 
said key object; 

display storage means for storing data read from said 
ground data storage means and said key object data 
storage means; 

write control means for copying the ground data 
intact (unconditionally) from said ground data stor- 
age means to said dis|^ay storage means, and subse- 
quentiy copying the key object data from said key 
object data storage means to said display storage 
means with a condition that, when a comparison 
between the priority assigned to said key object 
and the priority data (ground data) of the objects in 
said display memory means shows that the priority 
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data of the pixels in said display memory means are 
substantially lower than the priority assigned to 
said key object, said key object data in said key 
object data storage means are copied to positions of 
the pixels in said display storage means; S 
second data conversion means for converting pixel 
data stored in said display storage means into color 
data; and 

display means for di^laying the color data obtained 
from said second data conversion means. 10 

5. An image layout processing apparatus as defined in 
claim 4f wherein said display storage means includes 
two display work areas to be used alternately when an 
instruction is given to change the priority of said key 
object 15 

6. An image layout processing apparatus as defined in 
claim 4y wherdn said display storage means includes 
two display work areas to be used alternately when an 
instruction is given to move said key object 

7. An image layout processing method for simulating 20 
on a d^lay screen an arrangement of a plurality of 
image objects including continuous tone image objects 

to be transferred to a prepress layout sheet, said method 
comprising: 

a first step of superposing priority data fixed to binary 25 
image objects other than a key object and corre- 
sponding to predetermined priorities for superposi- 
tion, and priority mask data of continuous tone 
image objects otiier than the key object, succes- 
sively in an order of priority on designated posi- 30 
tions in a binary ground area acting as storage 



a second step of superposing continuous tone data of 
continuous tone image objects other than said key 
object in the order of priority on designated posi- 35 
tions in a continuous tone ground area acting as a 
further storage mean^ 

a third step of writing mask data of said key object in 
a binary key object area acting as a still fiuther 
storage means when said key object is a continuous 40 
tone image object; 

a fourth st^ of writing continuous tone data of said 
key object in a continuous tone key object area 
acting as a still further storage means, and setting 
the most significant bit (MSB) of the continuous 45 
tone data in said continuous tone key object area 
corresponding to pixels in said binary key object 
area having the mask data in ON state, when said 
key object is a continuous tone image object 

a fifth step of reading the pri<mty data and priority 50 
mask data from said binary ground area (the two 
types of data being hereinafter collectively called 
binary ground data), comparing the binary ground 
data of respective pixels with the priority assigned 
to said key object, and setting the most significant 55 
bit (MSB) to pixels in the continuous tone ground 
area corresponding to said pixels when the binary 
ground data are substantially higher than the prior- 
ity assigned to said key object; 

a sixth step of unconditionally copying the data from 60 
said binary ground area and said continuous tone 
ground area to a binary display work area and a 
continuous tone display work area acting as still 
further storage means, respectivdy; 

a seventh step of copying the mask data from said 65 
binary key object area to a designated position in 
said binary display work area such that, when the 

' binary ground data in said binary display work area 



are substantially lower than the priority assigned to 
said key object, the mask data in the binary key 
object area corresponding to said pixels are copied 
to corresponding pixel positions in said binary dis- 
play work area; 
an eighth step of copying the continuous tone key 
object data from said continuous tone key object 
area to a designated position in said continuous 
tone display work area such that the continuous 
tone data of the pixels to which the most significant 
bit (MSB) of the continuous tone key object data is 
set are copied only to positions of pixels in the 
corresponding continuous tone display work area 
to which the most significant bit (MSB) is not set; 
and 

a ninth step of synchronously reading data of said 
binary display work area and said continuous tone 
display work area resultmg from the seventh and 
eij^th steps such that, when the data read from 
said binary display work area are the priority data 
of the binary image objects, the priority data, are 
converted into predetermined color data for dis- 
play on display means, and when the data read 
from said binary display work area are the priority 
mask data of the continuous tone image objects and 
the mask data of the key object, continuous tone 
images are displayed on the display means based on 
the continuous tone data read from said continuous 
tone display work area. 

8. An image layout processing method as defined in 
claim 7, wherein a first and a second binary display 
work areas are used as said binary display work area 
and a first and a second continuous tone display work 
areas are used as said continuous tone display work 
area, a group of the first binary/continuous tone display 
woric areas forming a pair and a group of the second 
binary/continuous tone display work areas forming a 
different pair being used alternately in executing the 
fifth through ninth steps when an instruction is given to 
change the priority of . said key object, and the two 
groups of the binary/continuous tone display woric 
areas being used alternately in executing the sixth 
through ninth steps when an instruction is given to 
move said key object 

9. An image layout processing apparatus for simulat- 
ing CHI a display screen an arrangement of a plurality of 
image objects including continuous tone image objects 
to be transferred to a prepress layout sheet, said appara- 
tus comprising: 

external storage means for storing data of the plural- 
ity of image objects including binary image objects 
and continuous tone image objects, the data of said 
continuous tone image objects including mask data 
expressing regions of said continuous tone image 
objects in binary values, and continuous tone data; 

object designating means for separately designating a 
key object and other desired objects from the ob- 
jects stored in said external storage means; 

object position indicating means for indicating posi- 
tions of designated objects on the mechanical; 

first data conversion means for converting the data of 
the binary objects and the mask data of the continu- 
ous tone image objects designated by said object 
designating means and read from said external stor- 
age means into priority data corresponding to pre- 
determined priorities for superposition (priority 
data of the mask data being hereinafter called prior- 
ity mask data); 
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binary ground data storage means for storing the 
priority data and priority mask data (hereinafter 
collectively called ground data) of the objects 
other than the key object obtained from said first 
data conversion means and successively super- 5 
posed in an order of priority in the positions indi- 
cated by said object position indicatbg means; 

continuons tone gromid data storage means for stor- 
ing the continuous tone data of the objects other 
than the key object designated by said object desig- 10 
nating means and read from said external storage 
means, said continuous tone ground data being 
successively superposed in the order of priority in 
positions corresponding to the priority mask data 
stored in said binary ground data storage means; 15 

continuous tone key object mask data storage means 
for storing, when the key object designated by said 
object designating means is a continuous tone 
image object, mask data of the continuous tone key 
object obtained from said first data converaon 20 
means; 

continuous tone key object data storage means for 
storing, when the key object designated by said 
object designating means is a continuous tone 
image object, continuous tone data of the continu- 23 
ous tone key object read from said external storage 
means in positions corresponding to the mask data 
stored in said continuous tone key object mask data 
storage means, the most significant bit (MSB) being 
set to the continuous tone data in said continuous 30 
tone key object data storage means corresponding 
to pixels in said continuous tone key object mask 
data storage means having the mask data in ON 
state;, the MSB being cleared for pixels corre^ond- 
ing to pixels having the mask data in OFF state; 35 

priority assigning means for assigning a priority to 
said key object; 

comparator means for comparing the ground data 
stored m said binary ground data storage means 
and the priority assigned to said key object by said 40 
priority assigning means, setting the MSB for pixels 
in said continuous tone ground data storage means 
correspondmg to pixels of substantially higher pri- 
orities than said key object, and clearing the MSB 
for pixels corresponding to pixels of lower priori- 45 
ties; 

binary display storage means for storing data read 
from said binary ground data stora^ means and 
said continuous tone key object mask data storage 
means; 50 

continuous tone display storage means for storing 
data read from said continuous tone ground data 
storage means and said continuous tone key object 
data storage means; 

first write control means for copying the binary 55 
ground data intact (unconditionally) from said bi- 
nary ground data storage means to said binary 



display storage means, and subsequently copying 
the mask data from said continuous tone key object 
mask data storage means to said binary display 
storage means with a condition that, for pixels 
having the mask data stored in said continuous tone 
key object mask data storage means in ON state, 
the mask data are copied only to corresponding 
pixel positions in said binary display storage means 
having priority data substantially lower than the 
priority of said key object; 

second write control means for copying the continu- 
ous tone ground data mtact (unconditionally) from 
said continuous tone ground data storage means to 
said continuous tone display storage means, and 
subsequently copying the mask data from said con- 
tinuous tone key object data storage means to said 
continuous tone display storage means with a con- 
dition that, for pixels to which the MSB of the 
continuous tone data of the continuous tone key 
object is set, the continuous tone data of the contin- 
uous tone key object are copied only to corre- 
sponding pixels in said continuous tone display 
storage means without the MSB set thereto; 

second data conversion means for converting the 
priority data of the binary image objects stored in 
said binary display storage means into predeter- 
mined color da^ and setting a transparent signal to 
OFF state, the transparent signal being set to ON 
state for the priority mask data of the continuous 
tone image objects and the mask data of the contin- 
uous tone key object; 

third data conversion means for converting the con- 
tinuous tone data of the continuous tone image 
objects stored in said continuous tone display stor- 
age means into predetermined color data; 

data selecting means for selecting and ou^utting the 
color data of the binary image objects outputted 
from said second data conversion means when the 
transparent ^gnal outputted from said second data 
conversion means is in OFF state, and selecting and 
outputting the color data of the continuous tone 
image objects outputted from said third data con- 
version means when the transparent signal is in ON 
stat^ and 

display means for displaying the color data ou^utted 
from said data selecting means. 

10. An image layout processing apparatus as defined 
in claim 9, wherein said binary display storage means 
includes a first and a second binary display work areas, 
and said continuous tone display storage means incltides 
a first and a second continuous tone display work areas, 
a group of the first binary/continuous tone display 
woric areas and a groiq> of the second binary/continu- 
ous tone display work areas being used alternately when 
an instruction is given to change the priority of said key 
object or to move said key object. 
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